Caracterização da refletância espectral de variedades de alface em pós-colheita. by VERRUMA-BERNARDI, M. R. et al.
CARACTERIZAÇÃO DA REFLETÂNCIA ESPECTRAL DE  
VARIEDADES DE ALFACE EM PÓS-COLHEITA
M.R. Verruma-Bernardi1, F.C. Sala1, M.H.F. Spoto2, K.R. Borba3, M.D. Ferreira4, A.C.C. Bernardi5
&HQWURGH&LrQFLDV$JUDULDV8QLYHUVLGDGH)HGHUDOGH6mR&DUORV8)6&DU5RGRYLD$QKDQJXHUD.P
$UDUDV63YHUUXPD#FFDXIVFDUEUIFVDOD#FFDXIVFDUEU
(VFROD6XSHULRU/XL]GH4XHLUyV(6$/4863$YHQLGD3iGXD'LDV3LUDFLFDED63
PKIVSRWR#HVDOTXVSEU
8QLYHUVLGDGH(VWDGXDO3DXOLVWD³-~OLRGH0HVTXLWD)LOKR´81(635RG$UDUDTXDUD-D~.P
$UDUDTXDUD63ERUEDNU#JPDLOFRP
(PEUDSD,QVWUXPHQWDomR5XD4XLQ]HGH1RYHPEUR6mR&DUORV63 
PDUFRVGDYLG#HPEUDSDEU
(PEUDSD3HFXiULD6XGHVWH5RGRYLD:DVKLQJWRQ/XL].P6mR&DUORV63 
DOEHUWREHUQDUGL#HPEUDSDEU
Resumo2PRQLWRUDPHQWRGDTXDOLGDGHGRVSURGXWRVDJUtFRODVpHVVHQFLDOHPWRGDVDVHWDSDVGHVGHDSURGXomR
DWp D FRPHUFLDOL]DomR2 XVR GH VHQVRUHV EDVHDGRV QD UHÀHWkQFLD GR YLVtYHO p XPPpWRGR VHP FRQWDWR H QmR
GHVWUXWLYRRTXDOSRGHVHUPXLWR~WLOSDUDDYDOLDUDTXDOLGDGHGDDOIDFHDUPD]HQDGD2REMHWLYRGHVWHWUDEDOKRIRL
FDUDFWHUL]DUDUHÀHWkQFLDHVSHFWUDOGHQRYHYDULHGDGHVGHDOIDFHGXUDQWHRDUPD]HQDPHQWR2tQGLFHGHGLIHUHQoD
GHYHJHWDomRQRUPDOL]DGR1'9,HRWHRUGHFORUR¿OD&KOIRUDPPHGLGRVFRPRVHQVRUySWLFRDWLYRCrop Circle
2VUHVXOWDGRVLQGLFDUDPTXHRVVHQVRUHVRIHUHFHPUiSLGDHHVWLPDWLYDQmRGHVWUXWLYDGRVtQGLFHVGHYHJHWDomRGH
DOIDFHVDUPD]HQDGDVHSRGHPIRUQHFHULQGLFDo}HVGHTXDOLGDGHGRSURGXWR
Palavras-chave1'9,1'5(&KOLactuca sativaDUPD]HQDPHQWRFRU
SPECTRAL REFLETANCE CHARACTERIZATION OF PPOST-HARVESTED LETTUCE VARIETYS
Abstract0RQLWRULQJWKHTXDOLW\RIDJULFXOWXUDOSURGXFWVLVHVVHQWLDOIURPSURGXFWLRQWRPDUNHWLQJ6HQVRUVXVH
EDVHGRQYLVLEOH UHÀHFWDQFH LV QRQGHVWUXFWLYH DQGFRQWDFWOHVVPHWKRGZKLFKFDQEHYHU\XVHIXO WR DVVHVV WKH
TXDOLW\RIWKHVWRUHGOHWWXFH7KHDLPRIWKLVVWXG\ZDVWRFKDUDFWHUL]HWKHVSHFWUDOUHÀHFWDQFHRIQLQHYDULHWLHVRI
OHWWXFHGXULQJVWRUDJH1'9,1'95(DQGFKORURSK\OOFRQWHQW&KOUHDGLQJVZHUHWDNHQHDFKWZRGD\VGXULQJ
DGD\SHULRGVWRUDJHZLWKDFURSFLUFOHDFWLYHRSWLFDOVHQVRU7KHUHVXOWVLQGLFDWHGWKDWWKHVHQVRUVRIIHUIDVWDQG
QRQGHVWUXFWLYHHVWLPDWLRQRIYHJHWDWLRQLQGLFHVVWRUHGOHWWXFHVDQGFDQSURYLGHLQGLFDWLRQVRISURGXFWTXDOLW\
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1. Introdução
2PRQLWRUDPHQWRGDTXDOLGDGHGRVSURGXWRVDJUtFRODVpHVVHQFLDOHPWRGDVDVHWDSDVGHVGHDSURGXomRDWp
DFRPHUFLDOL]DomR$%%2772VGLYHUVRVVHQVRUHVSRGHPGHVHPSHQKDUXPSDSHOFKDYHQDLGHQWL¿FDomR
GDVSURSULHGDGHVHFDUDFWHUtVWLFDVGRVSURGXWRV3RULVVRVXDXWLOL]DomRHPHQVDLRVQmRGHVWUXWLYRVVmRIXQGDPHQ-
WDLVSDUDRPRQLWRUDPHQWRHFRQWUROHGHTXDOLGDGHHVHJXUDQoDGRSURGXWR58,=$/7,6(17HWDO
$VSURSULHGDGHVGHUHÀHWkQFLDGHXPSURGXWRDJUtFRODQDUHJLmRGRYLVtYHODSUR[LPDGDPHQWH
QPVmRSHUFHELGDVSHORVVHUHVKXPDQRVFRPRDFRUGRVSURGXWRV$FRUpXPDWULEXWRGLUHWDPHQWHUHODFLRQDGR
FRPDDSDUrQFLDGRSURGXWR$%%277HRHVSHFWURGDUHÀHWkQFLDQRYLVtYHOWHPVLGRUHODFLRQDGRFRP
RVSURFHVVRVGHPDWXUDomRHRXGHWHULRUDomRGHIUXWRVHWDPEpPGHYHJHWDLVIROKRVRV58,=$/7,6(17HWDO

$PHQVXUDomRGDUHÀHWkQFLDHVSHFWUDOpXPDDERUGDJHPVHPFRQWDWRHQmRGHVWUXWLYDTXHWHPVLGRXWLOL]D-
GDFRPVXFHVVRSDUDDGHWHUPLQDomRGHGH¿FLrQFLDVQXWULFLRQDLVHVWUHVVHDELyWLFRVHHVWLPDWLYRVGDELRPDVVDGDV
FXOWXUDV780%2HWDO$OX]YHUPHOKDpDEVRUYLGDSHORVSLJPHQWRVYHUGHVFORUR¿ODHPWHFLGRVIRWRV-
VLQWHWLFDPHQWHDWLYRVHSRUWDQWRDSURSRUomRUHÀHWLGDYDULDLQYHUVDPHQWHjTXDQWLGDGHGHELRPDVVDYHJHWDO1R
HQWDQWRQRFDPSRDLQWHQVLGDGHGHOX]YHUPHOKDUHÀHWLGDYDLGHSHQGHUQmRDSHQDVGDSURSRUomRDEVRUYLGDPDV
WDPEpPGDLQWHQVLGDGHLQFLGHQWHTXHYDULDFRPDORFDOL]DomRHKRUDGRGLD2tQGLFHGHGLIHUHQoDGHYHJHWDomR
QRUPDOL]DGR1'9,SRUVHUXPDIHUUDPHQWDUiSLGDHH¿FLHQWHGHGHWHFomRGHYDULDo}HVQDYHJHWDomR5286(HW
DOpFRPXPHQWHXVDGRSDUDDYDOLDUDVDQLGDGHDELRPDVVDHRWHRUGHQXWULHQWHVGDVSODQWDV2FRQWH~GR
GHFORUR¿OD&KOGRGRVVHOGHXPDFXOWXUDpXPDYDULiYHOELRItVLFDTXHH[SUHVVDTXDQWLWDWLYDPHQWHDFDSDFLGDGH
siagro-2014.indb   317 16/12/14   18:29
M.R. Verruma-Bernardi, F.C. Sala, M.H.F. Spoto, K.R. Borba, M.D. Ferreira, A.C.C. Bernardi318
IRWRVVLQWpWLFDGDYHJHWDomRHHVWi UHODFLRQDGDDSDUkPHWURVELRItVLFRVGRGRVVHOFRPRWHRUGHQLWURJrQLRELR-
PDVVDFRORUDomRYHUGHtQGLFHGHiUHDIROLDUWRWDOEDODQoRGHWURFDGH&2HUDGLDomRIRWRVVLQWHWLFDPHQWHDWLYDDEVRUYLGD3$5*,7(/621HWDO
2REMHWLYRGHVWHWUDEDOKRIRLFDUDFWHUL]DUDUHÀHWkQFLDHVSHFWUDOGHQRYHYDULHGDGHVGHDOIDFHGXUDQWHR
DUPD]HQDPHQWR
2. Material e Métodos
2HVWXGRIRLFRQGX]LGRQR/DERUDWyULRGH3yVFROKHLWDHP)UXWDVH+RUWDOLoDVGD(PEUDSD,QVWUXPHQWD-
omRHP6mR&DUORV63$VYDULHGDGHVGHDOIDFHVLactuca sativa%UXQHOD&URFDQWHOD*UHHQ)ULVO\3LUD5R[D
5RPDQHOD5XELQHOD6RSKLD6959DQGDIRUDPFXOWLYDGDVHPVLVWHPDKLGURS{QLFR$VDOIDFHVIRUDPFROKLGDV
HPEDODGDVHDUPD]HQDGDVHPFkPDUDIULDjo&XPLGDGHUHODWLYDGH
2VGDGRVGHUHÀHWkQFLDGDVYDULHGDGHVGHDOIDFHIRUDPFROHWDGDVXWLOL]DQGRRVHQVRUCrop Circle$&6
+ROODQG6FLHQWL¿F/LQFROQ1(SHULRGLFDPHQWHDFDGDGRLVGLDVGHVGHDFROKHLWDDWpRGLDGHDUPD]HQD-
PHQWR2VHQVRUDWLYR$&6PHGHDUHÀHFWkQFLDGDOX]GRVRORHGDVFXOWXUDVHPLWLGDSRUXPGLRGRHPLVVRUGH
OX]SROLFURPiWLFDPRGXODGD/('HPWUrVFDQDLVySWLFRVHQP6RODULHWDO$VPHGLGDV
IRUDPUHDOL]DGDVDDSUR[LPDGDPHQWHPDFLPDHSHUSHQGLFXODUDRGRVVHOGDVSODQWDV$SDUWLUGDVPHGLGDVIR-
UDPFDOFXODGRVRVtQGLFHVGHVFULWRVQDVHTXDo}HVDEHF
a) Normalized difference vegetation index RX ËQGLFHGHGLIHUHQoDGHYHJHWDomRQRUPDOL]DGR 1'9,
UHODFLRQDGRjTXDQWLGDGHGHELRPDVVDYHUGHWHRUHFRQWH~GRGHSLJPHQWRVHHVWUHVVHKtGULFR5RXVHHWDO
1'9, 1LU±9LV1LU9LV  
b) Normalized difference red edge ou GLIHUHQoDQRUPDOL]DGDQDEDQGDGRYHUPHOKR1'5(UHODFLRQDGR
DRVWHRUHVGHFORUR¿ODH1QDELRPDVVD%DUQHVHWDO5RGULJXH]HWDO
1'5( 1LU±5H1LU5H  
c) Chlorophyll IndexRXtQGLFHGHFORUR¿OD&KOUHODFLRQDGRDRWHRUGHFORUR¿OD*LWHOVRQHWDO
&KO >1LU5H@  
RQGH1,55HH9,6HVmRDVUHÀHWkQFLDVGDVEDQGDVQRVFRPSULPHQWRVGHOX]GHHQP8WLOL]RXVHXPGHOLQHDPHQWRH[SHULPHQWDOGHEORFRVDRDFDVRHPHVTXHPDIDWRULDO VHQGRRV IDWRUHV
QRYHYDULHGDGHVGHDOIDFHFLQFRDYDOLDo}HVFRPTXDWURUHSHWLo}HV2VGDGRVIRUDPVXEPHWLGRVjDQiOLVHGHYDUL-
kQFLD$129$FRQVLGHUDQGRRVHIHLWRVGHEORFRHGHWUDWDPHQWRV
3. Resultados e Discussão
2FiOFXORGR1'9,pIHLWRSHODGLIHUHQoDGHUHÀHWkQFLDHQWUHDIDL[DGHLQIUDYHUPHOKRSUy[LPR1,5H
DGRYHUPHOKRYLVtYHO9,6HQRUPDOL]DGDSHODGLYLVmRGDVRPDGDVIDL[DVGH1,5H9,65286(HWDO
1HVWHtQGLFHpLQFOXtGDHVSHFL¿FDPHQWHDUHJLmRGRYHUPHOKRHPVXEVWLWXLomRDGHWRGDUHJLmRGRYLVtYHOGHYLGR
jPDLRUDEVRUomRGDUDGLDomRHOHWURPDJQpWLFDSHODFORUR¿ODSDUDHVWDIDL[DHVSHFWUDOHPUHODomRjVGHPDLV1D
7DEHODpPRVWUDDYDULDomRGDVOHLWXUDVGH1'9,GDVYDULHGDGHV%UXQHOD*UHHQ)ULVO\3LUD5R[D5RPDQHOD
6RSKLDH9DQGDGHDOIDFHHPIXQomRGRVGLDVGHDUPD]HQDPHQWR$VOHLWXUDVREWLGDVQRSUHVHQWHHVWXGRIRUDP
DOWDVHDSUHVHQWDPSRXFDYDULDomRVHQGRTXHRVYDORUHVREVHUYDGRVYDULDUDPGHD
2XWUDiUHDHVSHFWUDOGHFRQVLGHUiYHOLQWHUHVVHWHPVLGRD1'5(RXNormalized difference red edgeGL-
IHUHQoDQRUPDOL]DGDQDEDQGDGRYHUPHOKRQRUPDOL]DGDSHODGLYLVmRGDVRPDGDVIDL[DVGHIRUWHDEVRUomRGHOX]
YHUPHOKDGHFORUR¿ODaQPHDEDQGDDOWDPHQWHUHÀH[LYDGRLQIUDYHUPHOKRSUy[LPRaQP(VWDUHJLmR
GHFRPSULPHQWRGHRQGDpPXLWDVYH]HVUHIHULGDFRPRDred edge³EDQGDYHUPHOKD´'HDFRUGRFRP%DUQHVHWDO
H5RGULJXH]HWDODred edgeVHPRGL¿FDSDUDFRPSULPHQWRVGHRQGDOLJHLUDPHQWHPDLVORQJRVFRP
RDXPHQWRGRWHRUGHFORUR¿OD'HVVDIRUPDVHQGRXPtQGLFH~WLOSDUDDYDOLDUDTXDOLGDGHGHDOIDFHVDUPD]HQDGDV
1D7DEHODHVWmRDVOHLWXUDVGH1'5(SDUDDVYDULHGDGHVHVWXGDGDVHPIXQomRGRWHPSRGHDUPD]HQDPHQWR$V
OHLWXUDVREWLGDVQRSUHVHQWHHVWXGRDSUHVHQWDUDPSRXFDYDULDomRFRPYDORUHVYDULDQGRGHD
$FRQFHQWUDomRGHFORUR¿OD&KOpPXLWRLPSRUWDQWHSRLVHVWDHVWUXWXUDPROHFXODUFRQWURODRSRWHQFLDO
IRWRVVLQWpWLFRHSRUFRQVHTXrQFLDDSURGXomRSULPiULDGHXPDFXOWXUD&RPRDFORUR¿ODLQFRUSRUDXPDJUDQGH
SDUWHGR1WRWDOGDVIROKDVHRVHXWHRUpXPDHVWLPDWLYDLQGLUHWDSUHFLVDGRHVWDGRQXWULFLRQDOGHSODQWDV0$56-
&+1(5$7DEHODPRVWUDDV OHLWXUDVGH&KOGDVYDULHGDGHVGHDOIDFH2EVHUYRXVHTXHR&KOYDULRX
VLJQL¿FDWLYDPHQWHDRORQJRGRSHUtRGRGHDUPD]HQDPHQWRSDUDDVYDULHGDGHV%UXQHOD&URFDQWHOD*UHHQ)ULVO\
3LUD5R[D5RPDQHOD6RSKLDH9DQGD6HQGRTXHDSHQDVD659QmRDSUHVHQWRXYDULDomRQHVWHtQGLFH$VOHLWXUDV
GH&KOYDULDPGHD(DVYDULDo}HVVLJQL¿FDWLYDVLQGLFDUDPUHGXomRGRtQGLFHDWpRHGLDVGHDUPD-
]HQDPHQWRHSRVWHULRUPHQWHXPDXPHQWRGRVYDORUHVGDVOHLWXUDV
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4. Conclusões
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